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(54) System for detection of probe dislodgement 

(57) A heat flux sensor (22) is used in conjunction 
with a patient sensor (10), such as a patient temperature 
sensor (16), and which is secured to the patient in close 
proximity to the patient sensor The heat flux sensor 
monitors the heat flux between the patient and the en- 
vironment. Upon dislodgement of the patient probe (1 0), 
the heat flux sensor senses a change in heat flux that is 



of a predetermined amount and provides a signal indi- 
cating that the patient probe has become partially or fully 
dislodged from the patient. In the case of a patient heat 
sensor, the use of a heat flux sensor provides a quicker 
and larger signal than would be seen by merely moni- 
toring the change in temperature due to partial or full 
probe dislodgement. 
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Description 

This invention relates to probes for attachment to a 
patient to monitor the temperature or other physiological 
condition of the patient and to a system of accurately 
and quickly determining when that probe has become 
dislodged from the patient. 

In particular, one type of probe to which this inven- 
tion is specifically applicable and for which the descrip- 
tion hereof will be applied, is an infant temperature 
probe that is conventionally affixed to the skin of an in- 
f.-int and which monitors the temperature of that infant's 
skin 

Such temperature probes are commonly used in the 
hosDitnl nursery to control the application of heat to the 
inlnni mere specifically, various infant care centres or 
incubators include a heater, or plurality of heaters, that 
provide needed heat to the infant and the control of that 
heat is regulated by a skin temperature sensor affixed 
to the mtrint Thus, if the skin temperature of the infant 
is lowered the servo-control of such apparatus applies 
addition^ heat to that infant. Similarly, as the skin tem- 
perature of the infant exceeds the desired temperature, 
the temperature probe affixed to the infant senses that 
excess temperature and the servo-control of the heating 
apparatus reduces the power to the heater to reduce the 
healing to the infant. 

A problem with the use of such infant skin temper- 
ature probes in controlling the heat applied to the infant, 
however, is that on occasion, the probe becomes dis- 
lodged from the infant. The problem is not uncommon 
since the infant may be somewhat active and the probe 
cannot be attached with strong adhesive or the like since 
there is the possibility of damage to the infant's skin up- 
on normal removal of the temperature probe. 

Accordingly, when the skin temperature probe is in- 
advertently dislodged, that sensor will no longer be re- 
ceiving a signal indicative of the skin temperature of the 
infant. In many cases, a lower temperature will be 
sensed by the dislodged skin temperature probe since 
the probe may then merely be laying on the bottom of 
the infant warming apparatus. The servo-control thus in- 
creases the power to the heater in the mistaken inter- 
pretation that the infant's skin has been reduced and 
therefore believes that the infant needs additional heat. 

As such, the heater can continue to increase the 
heat intensity and cause difficulties to the infant. Other 
scenarios are, of course possible, since the dislodged 
probe can be sensing the temperature of any other item 
within the infant warming apparatus but in any case, the 
certainty is that the infant skin temperature sensor is 
providing an erroneous signal to the servo-control. 
Thus, the unit will not be properly measuring the infant's 
skin temperature and applying the proper amount of 
heat to that infant. 

Another problem associated with the dislodgement 
is in the case of a partial dislodgement where the tem- 
perature sensor may stay affixed to the infant but is not 



providing sufficient contact with the infants skin to sense 
properly that skin temperature. Again, the sensor will be 
providing erroneous skin temperature information to the 
servo-control such that, again, the proper quantity of 
5 heat is not being applied to the infant but further, in such 
case, the dislodgement may not be noticed by the at- 
tending personnel. 

Various means have been attempted to detect the 
dislodgement of a skin temperature probe, such as dis- 
io closed in US Patents 4,399,823 and 4,399,824 and in 
the specifications of those patents. In the '823 and 824 
patents, the skin temperature probe is a thermistor that 
is periodically heated and a control signal developed 
that is characteristic of the heat dissipation of the heated 
75 probe. That heat dissipation is, of course, different de- 
pending on whether the probe is secured to the infant 
or whether the probe has become dislodged. 

One difficulty with that system is. however, that the 
periodic pulsing of the thermistor with heat invariably ag- 
20 es the thermistor and eventually causes a premature 
failure of the thermistor, that is, the frequent heating and 
cooling of a thermistor is not good for the device and 
ultimately affects its reliability. In addition, during the 
time period that the heating pulse is being applied to the 
25 probe, the probe must be taken out of its normal duty 
cycle of providing infant skin temperature information to 
the servo-control. Therefore, there is a certain downtime 
during which the probe is not carrying out its intended 
purpose of monitoring the infant's skin temperature in 
30 using the pulse method. If, of course, the infant needs 
heat during that period or periods; the servo-control will 
not be able to respond. 

According to a first aspect of the present invention, 
a system for detecting the dislodgement of a patient 
35 probe affixed to the skin of a patient, comprises a probe 
having a probe housing, a patient sensor for sensing a 
desired physical characteristic of the patient, said pa- 
tient sensor contained within said probe housing and 
adapted to be affixed to the skin of the patient to monitor 
40 the desired characteristic and provide a signal repre- 
sentative of such characteristic, a heat flux sensor lo- 
cated within said probe housing and affixed to the skin 
of the patient to detect the amount of heat flux between 
the patients skin and the surrounding ambient and to 
^5 produce a signal representative of such heat flux, and 
control circuit means receiving the signals from said pa- 
tient sensor and said heat flux sensor, said control circuit 
providing a signal indicative of a change in the signal of 
said heat flux sensor monitor when said patient sensor 
50 and said heat flux sensor become dislodged from the 
skin of the patient. 

According to a second aspect of the present inven- 
tion, a heat flux sensor for sensing the heat flux to and 
from a patient comprises a body having a centre open- 
55 ing adapted to fit snugly over and be secured to a stand- 
ard dimension thermistor, said heat flux sensor and the 
thermistor thereby being maintained in close proximity 
with respect to each other and said heat flux sensor and 
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the thermistor being adapted to be secure to the patient 
such that the thermistor detects the temperature of the 
patient and said heat flux sensor detects the heat flux 
to and from the patient. 

According to a third aspect of the present invention, 
a method of determining the dislodgement of a patient 
sensor affixed to the skin of a patient comprises: 

affixing a heat flux sensor to the patient in close 
proximity to and physically touching the patient sen- 
sor; 

monitoring the heat flux sensed by the heat flux sen- 
sor to determine the heat flux to or from the patient 
and providing a signal representative of that flux; 

providing a signal when a predetermined change 
takes place in the signal from the heat flux sensor 
indicating that the patient sensor has been dis- 
lodged from the patients skin. 

According to a fourth aspect of the present inven- 
tion, a patient probe adapted to be affixed to the skin of 
a patient comprises a probe housing of a high conduc- 
tivity material, a patient sensor for sensing a desired 
physical characteristic of the patient, said patient sensor 
contained within said probe housing and adapted to be 
affixed to the skin of the patient to monitor the desired 
characteristic and provide a signal representative of 
such characteristic, a heat flux sensor located within 
said probe housing and affixed to the skin of the patient 
to detect the amount of heat flux between the patients 
skin and the surrounding ambient and to produce a sig- 
nal representative of such heat flux. 

The present invenlion provides a novel probe for the 
detection of infant skin temperature that combines a 
means of sensing quickly and accurately, the dislodge- 
ment of the temperature probe from the skin of an infant. 
The probe includes the normal temperature sensor 
means contacting the infants skin, such as a thermistor, 
along with a heat flux sensor mounted in close proximity 
to the skin temperature sensor and sensing heat flux. 

The heat flux sensor is used to directly measure the 
heat flux between the infant and the ambient and any 
dislodgement of the probe, or partial dislodgement, re- 
sults in a relatively large magnitude in the change of heat 
flux between the patient and the ambient. Thus the 
change in signal from dislodgement or partial dislodge- 
ment is readily measurable and a system is also dis- 
closed to detect that change in heat flux between the 
infant so as to trigger an alarm or take other corrective 
action to notify the attending personnel that the temper- 
ature sensor has become dislodged from the infant. 

It should be noted that the present heat flux sensor 
may be used with a variety of sensors that are affixed 
to the skin and require integrity of that contact with the 
skin to provide good data. It is particularly useful in the 
case of temperature sensors, however, since many oth- 



er sensors will immediately lose a signal and thus the 
fact that it has become dislodged is readily apparent. 
Such devices as EKG sensors are thus easy to verify 
contact or non-contact with the patient's skin since the 
5 monitor will immediately lose signal and an appropriate 
alarm can be triggered. With a temperature sensor, how- 
ever, the temperature of the skin and the ambient may 
nol be lhat different and thus the use of temperature dif- 
ference to detect probe dislodgement can be slow if that 
io is the only parameter used to detect the dislodgement. 

Accordingly, in the preferred embodiment, a probe 
is provided that contains both a conventional or other 
skin temperature sensor as well as an additional sensor 
that measures the heat flux between the infants skin and 
15 the ambient. Again, as indicated, the preferred embod- 
iment is set forth as a skin temperature probe for control 
of heat to an infant, however, it will readily be seen that 
the heat flux sensor can be used with other probes that 
attach to the skin of a patient. 
20 in a further embodiment of the present invention, 
the heat flux sensor may be supplied as a separate sen- 
sor and be attached to or affixed to a conventional tem- 
perature sensor, such as a thermistor, to provide the ad- 
vantages set forth herein of rapidly and accurately de- 
25 termining when the temperature sensor has become 
dislodged from the patient. 

Embodiments of the invention will now be de- 
scribed, by way of example, reference being made to 
the Figures of the accompanying diagrammatic draw- 
so ings in which: - 

Figure 1 is a schematic view of a patient probe con- 
structed in accordance with the present invention: 

35 Figure 2 is a an enlarged schematic view of a probe 

ol Figure 1 contacting the skin of a patient; 

Figure 3 is a further enlarged schematic view of the 
probe of Figure 1 showing the probe in the dis- 
40 lodged position from the patient; 

Figure 4 is a block diagram of a control circuit usable 
for carrying out the present invention; and 

45 Figure 5 is a schematic view of a further embodi- 
ment of the flux sensor constructed in accordance 
with the present invention used in proximity with a 
conventional temperature sensor. 

50 Referring first to Figure 1, there is shown a sche- 
matic view of a probe 1 0 constructed in accordance with 
the present invention. As described herein, the probe 
10 will be described in terms of the preferred embodi- 
ment, that is, the probe 10 is a skin temperature probe 

55 used for the detection of the skin temperature of an in- 
fant within an infant warmer or other apparatus that pro- 
vides heat to the infant. It is understood, however, that 
the present invention can be readily used to detect the 
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dislodgement of any probe thai is affixed to the skin of 
a patient to monitor some physical function or condition 
of the patient. 

As shown, therefore, the probe 10 is affixed to the 
skin 12 of an infant and may be affixed thereto by con- 
ventional means such adhesive tape or the like. Probe 
10 includes a housing 14 of good conductive material 
such as a thin metal or plastic composition. Contained 
within the housing is a temperature sensor 16 of con- 
ventional design and may be a thermistor to sense the 
skin temperature of the infant's skin 12. Such thermis- 
tors are currently supplied with infant warmers and are 
conventionally used tosense the skin temperature of the 
infant and provide a signal to a heater controller to con- 
trol the amount of heat provided by that heater to the 
infant. 

The signal from the temperature sensor 1 6 is trans- 
mitted to the various control circuitry of the infant warmer 
by means of wires 18, 20 as will later be explained. 

Also contained within the housing 14 is a heat flux 
sensor 22 to detect the heat flux of heat that is transmit- 
ted from the infant or, in the case of some probes, to 
detect the heat flux of heat to the patient. The heat flux 
sensor is a commercially available item, one type of 
which is a thin film, asymptotic sensor available from 
Thermotics Co. of San Diego, CA. Other suitable heat 
flux sensors may be of the type available from Hy Cal 
Engineering of El Monte, CA. 

As shown in the preferred embodiment, the heat 
flux sensor 22 comprises a spirally wound battery of 
thermoelectric elements, such as, for example alternat- 
ing elements of copper 24 and constantan 26 that may 
entirely surround the temperature sensor 16 that is po- 
sitioned at or near the centre of the housing 14. 

The heat flux sensor 22 may be encapsulated in a 
compound 28 having high thermal conductivity such as 
an epoxy. Again, a pair of electrical wires 30, 32 conduct 
the signal from the heat flux sensor 22 to external cir- 
cuitry to be later explained. 

Turning now to Figures 2 and 3, there are shown 
schematic views of the probe 1 0 of the present invention 
both affixed to and dislodged from, respectively, the skin 
1 2 of the infant. Taking the Figure 2 schematic, the probe 
10 is shown as being firmly affixed to the skin 12 of the 
infant. In Figure 2, there is also shown : a reflective patch 
34 that may be used to hold the probe 10 in position 
firmly affixed to the skin 12 of the infant and which may 
also have a layer 36 of a reflective material to reflect 
from the heat flux sensor and to insure that the proper 
value of heat flux between the infant and the ambient is 
measured. Generally, in the case of an infant within an 
infant heating apparatus : such as an infant incubator, 
the heat flux is in a direction from the infant to the am- 
bient, however, it should be noted that the present in- 
vention may be applicable where the heat flux is in a 
direction toward the patient. 

With the probe 10 firmly affixed to the patients skin 
1 2, the temperature sensor 16 is properly monitoring the 



skin temperature of the infant and, as explained, the sig- 
nals from the temperature sensor may be controlling the 
amount of heat provided to that infant. The heat flux den- 
sity q t through the probe 10 is represented by the fol- 
5 lowing equation: 

<*i = (VT A )/R S 

10 where T s is the skin temperature of the infant; T A is the 
ambient temperature and R s is the thermal resistance 
of the heat flux sensor. R s may be further defined by the 
equation: 

15 

R s =d/k s 

where d is the thickness of the heat flux sensor and k s 
is the thermal conductivity of the heat flux sensor. 
20 Taking the condition of Figure 3, where the probe 
10 has become dislodged, the heat flux density for that 
condition is thus: 

25 q2=( T S- T A) /R S + R AIR) 

where R A , R is the thermal resistance of the air gap /. 

There is an assumption that with small gap enclo- 
sures, there is only conductive heat exchange (F. Inco- 

30 pera and D. De Witt, Fundamentals of Heat and Mass 
Transfer, 3rd Edition, (1 950), published by John Wiley 
and Sons, page 559. 

Therefore, the rate of heat flux change due to the 
probe 10 becoming dislodged between the conditions 

35 of Figure 2 and Figure 3 can be described by the follow- 
ing equation: 

( qi -q 2 )/q 2 =1 + R A|R /R s . 

40 

Taking some practical examples, using the value for 
the thermal conductivity of air from the F Incopera and 
D. De Witt reference, infra, appendix ABBE as k AIR 
0.0263 W/mK; the thermal conductivity of heat flux sen- 
45 sor filled with an epoxy based compound of approxi- 
mately 0.3 W/mK and a sensor thickness of 2.0mm.; and 
assuming the probe dislodgement I to be about 0.5mm. 
we have: 

so 

(q r q 2 )=1+2.9»4.0 

Therefore, for a dislodgement of 0.5 mm, the heat 
flux changes by a factor of 4 or by about 400%. Thus, 
55 the smallest dislodgement can readily be detected by 
the use of monitoring the heat flux as opposed to at- 
tempting to determine the change in temperature as de- 
tected by the skin temperature sensor. 
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As a contrast, since temperature sensors are used 
in infant warmers in an environment where only small 
gradients of temperature exist, assume the temperature 
gradient between the infant's skin and the external am- 
bient to be about 0.5°C, after dislodgement, by .5mm., 
the temperature on the surface of the probe changes no 
more than 0.3°C. In such case, the resistance of a typ- 
ical thermistor does not change more thai about 2-3%. 
As shown, however, the change in the heat flux from the 
infant to the ambient for the same probe dislodgement 
is about 400%. 

Accordingly, by monitoring and utilizing the change 
in heat flux to detect small air gaps (dislodgement's) the 
ability to detect such gaps is considerably higher than 
by the delection of a change in temperature of the skin 
temperature sensor. 

Turning now to Figure 4, there is shown a block di- 
agram of a circuit for receiving the signals from the tem- 
perature sensor 16 and the heat flux sensor 22 and 
which is used to determine when a dislodgement has 
taken place. 

As stated, temperature sensor 16 is preferably a 
standard thermistor currently available and used on in- 
fant warmers to monitor the infant's skin temperature 
and control the application of heat by means of a con- 
ventional servo-controlled heater. Such thermistor may 
generally have a negative temperature coefficient 
whereby its electrical resistance varies inversely with 
the temperature of the skin of the infant, that is, as the 
skin temperature of the infant increases, the resistance 
of the thermistor decreases. 

A reference voltage is supplied to the thermistor via 
a source 38 and current-limiting resistor 40. As is usual 
with such devices, when the thermistor is applied to the 
skin of the infant whereby the resistance of the thermis- 
tor changes for a period of time whereupon it reaches a 
steady state where its resistance is indicative of the skin 
temperature of the infant. 

That signal, in the form of a analogue voltage output 
is fed into multiplexer 42. 

The heat flux sensor 22 comprises the plurality of 
thermocouples as previously described and also may 
include a signal amplifier 44 to increase the strength of 
the signal and a gain adjustment 46 such that signal 
strength can be adjusted as desired to match the char- 
acteristics of the later components. The heat flux sensor 
22 actually generates a voltage indicative of the heat 
flux and therefore requires amplification and tuning to 
arrive a normalised value. 

As shown, the signal from the heat flux sensor 22 
and which is thus indicative of the heat flux from the in- 
fant, after amplification, is also fed into multiplexer 42. 
The multiplexer 42 thus receives the signals as voltage 
signals from the temperature sensor 1 6 and the heat flux 
sensor 22 arid a central processing unit (CPU) 48 se- 
lects which signal is to be processed at any one time. 
The multiplexer 42 may switch back and forth between 
the input signals at the rate of about 1 megahertz. 



After one of the signals from the temperature sensor 
1 6 or heat flux sensor 22 is selected by the CPU 48, that 
signal is processed through the multiplexer buffer 50 
where an impedance matching takes place so that the 
5 signal can be conditioned. That signal is thus condi- 
tioned in the ADC signal conditioning circuit 52 which 
provides reference voltages and other signal condition- 
ing required to amplify the analogue signal and filter out 
noise. That signal is converted from analogue to digital 

io form in analogue to digital converter 54, and the digitised 
signal fed into the CPU 48. 

The CPU 48 thus controls the intermittency of the 
signals from the temperature sensor 16 and heat flux 
sensor 22 and receives, in digital form, a data train sig- 

*5 nal representative of those signals. Once in digital form, 
the CPU 48 can easily monitor the signals from both 
sensors and determine changes in the signals. For ex- 
ample, by use of memory 56, a continuous tracking of 
the magnitude of signals from the heat flux sensor 22 

20 can be maintained and the CPU 48 can determine and 
provide a signal whenever the signal from the heat flux 
sensor 22 changes by a predetermined amount, thus 
indicating that the overall probe 1 0 has become partially 
or fully dislodged from the skin of the infant. 

25 That signal can be provided to a display and alarm 
58 so that the operator can be advised of the dislodge- 
ment immediately and can take the corrective action. 

The heater circuits are also shown in Figure 4 and 
which are controlled by the CPU 48 acting on the signals 

^o from the temperature sensor 16. Such circuits are cur- 
rently used and are conventional and include an on/off 
switch 60 controlled by the CPU 48 to activate a relay 
62 controlling the heater 64. A redundant circuit may 
generally be used to make sure the heater 64 is oper- 
as ating with its intended cycle and includes a heater status 
circuit 66 that continuously monitors the status of the 
heater 64 so that the CPU 48 knows whether the heater 
64 is in the on or off state. A control/timing circuit 68 
communicates with the CPU 48 and checks on the op- 

40 eration of the heater operation by receiving information 
as to the heater status via off/on switch 70 that receives 
the data Irom a relay 72 operable from the heater status 
circuit 66. 

Finally, a timing circuit is included to deactivate the 
45 processing of data by the CPU 48 under conditions that 
the control of the heater providing heat to the infant is 
changed. As an example, a control change circuit 84 de- 
tects when a change has been made in the heater for 
the inlant and a timer 86 receives that signal and deac- 
so tivates the CPU 48 from sending an alarm signal during 
a predetermined amount of time. 

As, for example, the infant care unit is initially acti- 
vated and the temperature sensor 1 6 secured to the skin 
of the infant, the heater providing heat to the infant is 
55 turned on to bring the infant up to the predetermined 
temperature. During the power up procedure, the 
change in heat flux to the infant is of a large magnitude 
and, unless deactivated, would send an erroneous 
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alarm signal to the display and alarm 58 and the user 
would be bothered by a false alarm. 

Similarly, when the operator of the infant care ap- 
paratus changes the set temperature desired for the in- 
fant, the heat flux again experiences a change of high 5 
magnitude as the infant care apparatus adjusts the in- 
fant to that temperature. At that point, the control change 
circuil 84 recognises that the change in the temperature 
set point has been effected and temporarily deactivates 
the CPU 48 from sending an erroneous alarm signal. 10 

Accordingly, with the circuit processing of Figure 4, 
a constant monitoring of the level of heat flux between 
the infant and the ambient can be achieved and an alarm 
triggered or other corrective action taken if the heat flux 
changes by a predetermined amount indicative of the 15 
probe becoming partially or fully dislodged from the in- 
fant. 

Finally, turning to Figure 5, there is shown a sche- 
matic view of a combination of a temperature sensor 74 
and a heat flux sensor 76 that have been physically at- 20 
tached so as to carry out the purposes and achieve the 
advantages of the present invention. 

In the Figure 5 embodiment, the temperature sen- 
sor 74 is a standard thermistor and which is convention- 
ally supplied with current infant warmers and its dimen- 2S 
sions are known and are standard. Rather that com- 
pletely change the temperature sensor of conventional 
infant warmers, the heat flux sensor 76 is manufactured 
to have the same heat flux sensor internally as in the 
Figure 1 embodiment, however the heat flux sensor 76 30 
is in the form of an annulus with a centre opening 78 
that is dimensioned so as to fit over the conventional 
thermistor. Various means may be used, such as a lip 
80 to secure the heat flux sensor 76 to the temperature 
sensor 74 so that the two sensors are firmly affixed to- 35 
gether with both functioning to be affixed to the infants 
skin as in the prior embodiment. 

Preferably an adhesive 82 may be applied to the 
annular surface of the heat flux sensor 76 to enable the 
heat flux sensor 76 and the thermistor to be secured to 40 
the patient. Thus the heat flux sensor 76 not only pro- 
vides an indication of probe dislodgement but also 
serves to affix the thermistor to the patient. In this com- 
bined unit, it is important that the thermistor and the heat 
flux sensor be maintained in close proximity to each oth- 45 
er and preferable in direct contact to the extent possible. 
It is also important that the surface of the thermistor and 
the surface of the heat flux sensor that actually contacts 
the patient to preferably be coplanar. 

Accordingly, the heat flux sensor 76 may carry out so 
the purpose of detecting the dislodgement of the tem- 
perature sensor 74 but can be attached in the field to 
conventionally sized thermistors and, of course, the ad- 
ditional signal processing will also need to be added to 
the control circuitry of conventional infant warmers. As ss 
noted, the means to attach the two sensors together 
may be with the lip B0 or the heat flux sensor 76 may be 
sized so as to by secured to the temperature sensor 74 



by means such as an adhesive or epoxy cement in the 
particular field location. By any such means, the heat 
flux sensor 76 may be retrofitted to thermistors currently 
in the field or added to thermistors by a simple operation 
to those currently sold with or for an infant warming ap- 
paratus. 



Claims 

1 . A system for detecting the dislodgement of a patient 
probe 1 0 affixed to the skin 1 2 of a patient, said sys- 
tem comprising a probe 10 having a probe housing 
14, a patient sensor 16 for sensing a desired phys- 
ical characteristic of the patient, said patient sensor 
16 contained within said probe housing 14 and 
adapted to be affixed to the skin 1 2 of the patient to 
monitor the desired characteristic and provide a sig- 
nal representative of such characteristic, a heat flux 
sensor 22 located within said probe housing 14 and 
affixed to the skin 12 of the patient to detect the 
amount of heat flux between the patients skin and 
the surrounding ambient and to produce a signal 
representative of such heat flux, and control circuit 
means receiving the signals from said patient sen- 
sor 16 and said heat flux sensor 22, said control cir- 
cuit providing a signal indicative of a change in the 
signal of said heat flux sensor monitor when said 
patient sensor 16 and said heat flux sensor 22 be- 
come dislodged from the skin of the patient. 

2. A system as claimed in Claim 1, wherein said pa- 
tient sensor is a patient temperature sensor 16. 

3. A system as claimed in Claim 1 or 2, wherein said 
heat flux sensor 22 is a thin film asymptotic sensor. 

4. A system as claimed in Claim 1 , 2 or 3, wherein said 
heat flux sensor 22 and said patient sensor 16 have 
surfaces touching the patient that are coplanar. 

5. A heat flux sensor 76 for sensing the heat flux to 
and from a patient, said heat flux sensor 76 com- 
prising a body having a centre opening 78 adapted 
to fit snugly over and be secured to a standard di- 
mension thermistor 74, said heat flux sensor 76 and 
the thermistor 74 thereby being maintained in close 
proximity with respect to each other and said heat 
flux sensor 76 and the thermistor 74 being adapted 
to be secure to the patient such that the thermistor 
detects the temperature of the patient and said heat 
flux sensor 76 detects the heat flux to and from the 
patient. 

6. A heat flux sensor as claimed in Claim 5 wherein 
said heat flux sensor 76 has a lip 80 formed thereon 
to secure the thermistor 74 to said heat flux sensor 
76. 



6 



11 EP 0 778 000 A1 12 

7. A heat flux sensor as claimed in Claim 5 or 6 where- 
in said heat flux sensor 76 is adapted to be secured 
to the thermistor by means of an adhesive. 

8. A method of determining the dislodgement of a pa- s 
tient sensor affixed to the skin of a patient compris- 
ing: 

affixing a heat flux sensor to the patient in close 
proximity to and physically touching the patient io 
sensor; 

monitoring the heat flux sensed by the heat flux 
sensor to determine the heat flux to or from the 
patient and providing a signal representative of is 
that flux; 

providing a signal when a predetermined 
change takes place in the signal from the heat 
flux sensor indicating that the patient sensor 20 
has been dislodged from the patients skin. 

9. A method as claimed in Claim B wherein the patient 
sensor is a temperature sensor. 

25 

10. A method as claimed in Claim 9 further providing 
the step of activating an alarm upon the providing 
of the signal indicating that the patient sensor has 
been dislodged from the patients skin. 

30 

11. A method as claimed in Claim 10 further including 
the step of selectively deactivating the alarm for a 
predetermined time under predetermined condi- 
tions. 

35 

12. A patient probe 1 0 adapted to be affixed to the skin 
1 2 of a patient, said probe 1 0 comprising a probe 
housing 14 of a high conductivity material, a patient 
sensor 16 for sensing a desired physical character- 
istic of the patient, said patient sensor 1 6 contained *o 
within said probe housing 14 and adapted to be af- 
fixed to the skin 1 2 of the patient to monitor the de- 
sired characteristic and provide a signal represent- 
ative of such characteristic, a heat flux sensor 22 
located within said probe housing 14 and affixed to 45 
the skin of the patient to detect the amount of heat 
flux between the patients skin and the surrounding 
ambient and to produce a signal representative of 
such heat flux. 

so 

1 3. A patient probe as claimed in Claim 1 2 wherein said 
patient sensor is a skin temperature sensor 16. 

14. A patient probe as claimed in Claim 12 or 13 where- 
in the surface of said patient probe 1 6 affixed to the 55 
patients skin is coated with an adhesive. 
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